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MONTHLY WEATHER REVIEW 

SOLAR OBSERVATIONS 
SOLAR RADIATION MEASUREMENTS DURING DECEMBER 1933 

By IRVING F. HAND, Assistant in Solar Radiation Investigations 
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For a description of instruments employed and the.ir 
esposures, the reader is referred to the January 1932 
REVIEW, page 26. 

Beginning with this issue weekly means of solar radia- 
tion (dimct + diffuse) received on a horizontal surface a t  
Mount Washington, N.H. (lat. 44'16'15" N., long. 
71'18'13'' W., elevation 1,911 meters) will be regularlv 
included in table 3 through the courtesy of the Blue Hill 
Meteorological Observatory of Harvard Univeisity.' It 
niay be that coniplete records of solar radiation a t  Mount 
Washington will be difficult to obtain; for esnniple the 
average wind velocity at  that station for December last 
was 59 m.p.h., while the average temperature was 9.9 ' F., 
and on December 39 the temperature dropped to 46.2' 
below zero. The average wind velocity on Cliristnias 
Day was 115 m.p.1i. With such c,liriiatic conditions it is 
ensy to understsand the difficult,ies of keeping in continu- 
ous operation a thermoelectric receiver and its rec.order. 

We regret that the complet,ion of solar radiation studies 
at  Gainesville, Fla., prevents the continuation of the publi- 
cation of so1a.r data from that station. Much credit is due 
to Rlr. Fred H. Hull of the University of Florida for his 
efforts in keeping this station in operation until the end of 
December 1933 inorder to complete for us the year'srecord. 

Table 1 shows that, solsr rn.clint,ion int,ensit,ies nvernged 
close to normn.1 for December n.t all three st,at,ions for 
which norinals have been computed. 

Table 3 shows 811 e,scess in t'lie t,otal solar nnd sky rnditi.- 
t8ion received on a liorizont,al surface at  Twin Falls:, 
Gainesville, and Mianli, and a deficiency at  all other stn- 
tions for which we hare normals. A marked excess of 
radiation for the year was received at  all stat,ions with the 
exception of Madison, Pittsburgh, and Miami. 

Turbidity niensumnients were obtained on the lst ,  and 
7th only and a,lt,hough these were the clearest days of t8he 
month, the rendings indicate considerable turbulence. 

Polarization rneasurenieuts obtained on four days at  
Washington give a, niean of GO percent, with n niasiniiini 
of 62 percent on t,he 11th. At Madison, rneasurenient,s 
on two days give a mean of 72 percent with a niasimuni 
of 74 percent on the 6th. Snow-covered ground prevented 

1 This table was compiled by Dr. l3. Haurmitz of Blue Hill Observatory from 
ohs~rvations obtained by the Mount Washington Observatory with Eppley pyrhe- 
iometer and Engelhard recording microammeter. 
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further readings at  this latter station. The mean value a t  
Wnsllington is slightly higher than nnrriinl for December; 
the other bhree readings nre close to normal for the month. 

TABLE 1.---Solar radiution i n t o i s i l i e s  during Deccniber 1856 
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1 Extrapolated. 

TABLE 2.--Average dai ly  totals of solar radiation (direct+ d i f u s e )  received on a horizontal surface 

Week heginning- 

1933 
Dec. 3 .................................. 
Dac. 10 ................................. 
Uec. 17 ................................. 
Dec. 24) ................................ 

Dec. 3 .................................. 
Dec. 10 ................................. 
Dec. 1 i  ................................. 
Dec. 24 ................................. 

DEC'EMBER 1933 

Accumulated departures at the end of year 
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18day means. 
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TABLE 3.-8olar radiatiou measurements, and determinations of 
atmospheric turbidity factor,  8, Vashington,  D.C., December 1933 

[Values in italics have been interpolated] 

I, 
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gr. ea1 
1.041 
1.096 
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POSITIONS AND AREAS O F  SUN SPOTS 

Of 

[Communicated by Capt. J. F. Hellweg, Superintendent US. Naral Observatory. 
Data furnished by Naval Observatory, in cooperat1o.n with Harvard, Perkins, and 
Mount Wilson Observatories. The differences of longitude ar0 measured from central 

Note: Sky- 
-light polari- 

zation, P., 
clouds, etc. 

meridian, positive west. The north latitudes ar0 pius. Areas are corrected for fore- 
shortening and are expressed in millionths of sun's visible hemisphere. The total 
area, including spats and groups, is given for each day in the last column] 
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Dec. 26 (Mount Wilson) 
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De?. 33 (Naval Observatory) ..... 

....... ..................... ! I - - - -  

....... ..................... 
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10 ?(I ....... No spots ....... .......I ....... 
I4  39 ....... No spots .............. 
15 8 ....... N: spots ....... .......I....... 

........................ ..................... ___ 
Dee. I 

3:29,p.m.. 
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0:58 .s .m_.  
0:42, p.m.. 
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1:30,p.m.. 
2:44, p.m.. 
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1:14,p.m.- 
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. __  .- - 
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23 55 
24 26 

21 20 
14 26 

22 16 
15 46 
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Date and 

angle 

Dre. 1 1 
O I O  

No spots ..................... 
No spots ..................... 
No spots ..................... 
No spots ..................... 
No spots ..................... 
No spots ..................... 
No spots .......I .............. 
No spots ..................... 
No spots ..................... 

186.7 I +2.0 ....... 28 3 
No spots ..................... 
No spots ..................... 
Nospots ..................... 
No spots ..................... 
No spots ..................... 
NO spots ..................... 
No spots ..................... 
No spots ..................... 
No spots ..................... 
No spots ..................... 
No spots ..................... 
N O  SDOtS ... :___ ............. 

G I  
........ 1 P=60.4 

TABLE 4.--Solar radiation nieasiireiuents obtained at Blue Hill 
Aleteorological Obsert~afory of H a r i w d  Uwii'ersily during D e e m -  
ber 1993 

I,=intensity in the whole spectrum; IFintensi ty  transmitted by yellow glass screen 
001; I,=intensity transmitted by red glass screen RO?] 
- 

Air 
mass 
ni . 
- 

5. i 5  

2.46 
2.41 

2.74 
3.97 

2.62 
3.63 

3.86 
- 

- 

I, 

- 

r. ea 
1.480 

.747 
,706 

.621 
,522 

,676 . 55s 

.664 
- 

Sky conditions. (Clouds, haze (hz), 
visibility (v). wind, etc.). Inter- 
national symbols are employed for 
wind direction and velocity, and 
kind of clouds. 

I" I. 

gr. cal 
0.730 

1.224 
1.210 

1.026 
.842 

1.135 
.9os 

1.004 
- 

'r. cal 
I .  580 

. go9 . S i 3  

. 770 

.634 

,854 
.692 

.793 
__ 

2 Ci; hz; v S; WNW-3. 
Mean daily area for De- 

cember ....... 
1 Acu, few Frcu; dns hz; v 7: NW-7. 
2 Ci, 1 Cu; solar corona; v 7; NW 7-8. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
DECEMBER 1933 

[Dependent alone on observations at  Zurich and its station at  Arosa] 
[Data furnished through the courtesy of Prof. 1%'. Brunner, Eidgenossische Sternwarte, 

Zurich, Switzerland] 

No clouds; v 6; NNE-I. 

1 Ci; v 6; WSW-3. 
1 Ci; v 6; W-3. December 1933 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

nrc 9 
0 
0 
0 

0 
0 
0 
0 
0 

. - - - - - . 

31 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Few Frcu; It bz; v 8; WSW-5. 

Mean: 30 days = 0.3. 
c-New formation of a center of activity: M ,  in the central zone. 


